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A matroid or independence system is a pair (S, dr') where S is a finite 
set and ~ consists of certain subsets of S, the so called independent 
subsets, such that 
(i) ee l .  
(ii) I f  A C B E Jg  then A ~ .r 
(iii) I f  X is any subset of S then all maximal independent subsets of X 
contain the same number of elements. 
The matroids were introduced by Whitney [3] and were modeled after 
a set of vectors (or points) in a vector space, with the natural definition of 
dependence and independence. If  a matroid can be obtained in this way, 
it is said to be representable. Two matroids, ($1, ~/e'l) and (5:2, ~2), are 
considered isomorphic if there is a 1-1 map f of $1 onto $2 such that 
A ~ Jr if and only iff(A) ~ egg, for all A C $1 9 
Denote byf (n)  the number of non-isomorphic matroids on n elements. 
Crapo [I] proved thatf(n)  >~ 2 n and later Welsh [2] proved by a simpler 
argument that not onlyf(n) >~ 2 n but there are at least 2 n non-isomorphic 
transversal matroids. It was also conjectured that there is a positive 
constant c such that 
lim log2f(n) _ c, 
n~oz n 
and this constant was expected to be fairly small. 
It is somewhat surprising to find that in factf(n) is much larger. Denote 
by g(n) the number of non-isomorphic representable matroids on n 
elements. The aim of this paper is to prove the following lower bound for 
g(n). 
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THEOREM. 
COROLLARY. 
lim inf log2g(n) >i. 1 
n-~o~ n 2 ]2  " 
lim inf log j (n )  1 
n~o 1,12 ~ 12" 
PROOF: We shall prove that, if n = 6k § 3, then there are at least 
- -k - - l )  
( 2~ 3k 
non-isomorphic representable matroids on n elements. This dearly 
implies the theorem. 
Put N ~ {1, 2,..., k} and let (5 = {GI, G2 .... , Gas} be a system consist- 
ing of 3k different subsets of N, each of which has at least 2 elements. We 
have 21~- k -  1 choices for the sets Gi ,  so there are (21~_1) different 
systems. To each system (5 we shall attach a matroid on 6k + 3 elements 
and shall show that non-isomorphic matroids correspond to different 
systems. 
Let e0, el .... , ek be a basis of R k+l, and let (5 be any system. Consider 
the following set of 6k + 3 vectors. First take e0 three times, ei twice 
(i = 1, 2,.,., k) and take the vectors 
J 
f~. = ~_, ei ( j=  1, 2,...,k). 
i=0 
These vectors naturally do not depend on (5. Then add the following 
vectors: 
xa = ~ e i ,  Gc(5.  
i eG  
This system of vectors determines a representable matroid corresponding 
to (5. 
We say that a set consisting of m independent elements, whose any 
pair is already dependent, is an m-tuple element. It is obvious that these 
dements cannot be distinguished within the matroid. They can be con- 
sidered as one element, only with multiplicity m. Naturally under an 
isomorphism every m-tuple element goes into an m-tuple element. 
Let (5 and (5' be two systems. Suppose the corresponding matroids, 
M = (S, ~/~') and M'= ,(S', ~") ,  are isomorphic. The remark above 
implies that the only triple element of S (corresponding to the three e0 
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vectors) must go into the only triple element of S' (corresponding to e0 
again), so the isomorphism takes e0. into e0. Similarly double points go 
into double points, so the set (el ,  e2 .... , ek} in S is mapped into the same 
set in S'. The set {e0, el ,fl} in S (or S') is unique again, since e0 is a 
triple element, el is a double element and, together with f~, they form a 
dependent set. Consequently under the isomorphism the corresponding 
vectors are mapped into each other. In particular, el goes into et. Similarly 
it is easily seen that every e~ in S is mapped into the same e, in S', and the 
same holds for fi-. So those parts of the matroids M, M'  which were 
constructed without reference to 15 and 15', respectively, are invariant 
under an isomorphism. 
Let G ~ 15. Take the following set of vectors: 
{xc, el ,  e2 ,..., ek}. 
It is evident from the construction that this set, as a subset of S, has a 
unique minimal dependent subset containing xc: {e~: i~ G}. But this 
implies that, if under the isomorphism xc is mapped into some xa, in 
S', G '~ 15', then G = G'. Consequently (5 = 15'. So the matroids, 
corresponding to different systems, are non-isomorphic. This completes 
the proof of the theorem. 
Obviously our methods were not very refined so it is to be expected 
that the result can be improved by similar only more careful and elaborate 
investigations. 
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